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SEMICONDUCTOR PACKAGE AND METHOD THEREFOR 




Background of the Invention 
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The present invention relates, in general, to 
packaging techniques, and more particularly, to a novel 
semiconductor package . 

In the past, the semiconductor industry has utilized 

10 a variety of encapsulation techniques for forming the 
body of semiconductor packages. Typically, the 
semiconductor and other devices are assembled onto an 
interconnect platform or substrate such as a leadframe, 
printed circuit board or ceramic substrate. One 

15 particular encapsulating technique, commonly referred to 
as glob-top, involves dispensing an encapsulant to cover 
semiconductor devices or other components that are 
assembled onto the substrate. One problem with this 
prior technique is the planar ity of the top surface of 

20 the encapsulant. Often, the top surface has a convex 

shape. Because of the convex shape, automated pick and 
place equipment can not utilize the resulting 
semiconductor package. Also, it is difficult to mark the 
top surface because of the convex shape. 

25 Such techniques usually encapsulate a single 

assembly site on a substrate and after encapsulation, the 
assembly site is singulated to form an individual 
package. Consequently, assembly time and singulation 
t'ime are long and result in high package cost. 

30 Accordingly, it is desirable to have a semiconductor 

package that has a substantially planar surface that can 
be utilized with automated pick and place equipment, that 
is easily marked, and that increases throughput thereby 
reducing the cycle time and assembly costs. 
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Brief Description of the Drawings 

5 FIG. 1 illustrates a plan view of a semiconductor 

package at a stage of manufacturing in accordance with 
the present invention; 

FIG : 2 illustrates a cross-sectional view of the 
package of FIG. 1 at a subsequent manufacturing stage; 
10 and 

FIG. 3 illustrates a cross-sectional view of a 
singulated semiconductor package in accordance with the 
present invention . 

15 

Detailed Description of the Drawings 

FIG. 1 schematically illustrates an embodiment of a 
semiconductor package substrate or semiconductor package 

20 10 at a stage of manufacturing. Package 10 includes an 

interconnect substrate 11 that has a plurality of package 
sites such as package sites 13, 14, 16, 21, 22, and 23. 
As will be seen hereinafter, each of sites 13, 14, 16, 
21, 22, and 23 will subsequently be singulated into an 

2 5 individual singulated semiconductor package. Each of 
sites 13, 14, 16, 21, 22, and 23 are substantially 
identical and have areas within each site for attaching 
and interconnecting a plurality of electronic components 
such as active semiconductor devices, and passive 

30 elements such as resistors and capacitors. Each of sites 
13, 14, 16, 21, 22, and 23 are separated by a space, for 
example space 17 between sites 16 and 21, so that each 
site may be singulated into an individual package. 
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Substrate 11 can have a variety of forms including a 
stamped leadframe, a ceramic substrate, a printed circuit 
board substrate, and other configurations that are well 
known to those skilled in the art. As shown in FIG. 1, 
5 substrate 11 is a ceramic substrate having multiple 
layers of electrical interconnect separated by 
dielectrics, and multiple attachment areas. 

Substrate 11 also includes a dam-bar area 12 around 
the periphery of substrate 11, thus, surrounding the 

10 periphery of the plurality of package sites as indicated 
by a dashed line 15. As will be seen hereinafter, dam- 
bar area 12 is used for encapsulating package 10 and 
individual packages formed by each package site of the 
plurality of package sites, such as sites 13, 14, 16, 21, 

15 22, and 23. 

FIG. 2 illustrates a cross-sectional schematic of 
package 10 at a subsequent stage of manufacturing and is 
taken along cross-sectional line 2-2 shown in FIG. 1. 
The same reference numbers are used to represent the same 

20 elements among the drawings. Typically, components such 
as semiconductor devices or passive elements are attached 
to each package site as illustrated by a component 26 
attached to sites 13, 14, 16, and 21. Many components 
may be attached to each package site, device 2 6 is shown 

25 only for illustration purposes. As shown in FIG. 2, 
encapsulating each package site of the plurality of 
package sites and associated components includes forming 
a dam-bar 18 on area 12 . Dam-bar 18 creates a cavity 
containing the plurality of package sites. Dam-bar 18 is 

30 formed by dispensing a first encapsulating material onto 
area 12 . The first encapsulating material has a first 
viscosity that is sufficiently high so that the 
encapsulating material does not flow across substrate 11 
but substantially remains as dispensed onto area 12. 
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Typically, the first encapsulating material has a high 
viscosity that is greater than approximately 500,000 
centi-poise (cps) , and typically has a viscosity of 

I, 000,000 to 2,000,000 cps at approximately 25°C (degrees 
5 Celsius) . One suitable first encapsulating material for 

dam-bar 18 is a rigid thermo- set ting epoxy such as FP- 
4451 manufactured by Hysol-Dexter of Industry, CA. 

Generally, the first encapsulating material is 
heated during dispensing by heating the syringe or 
10 dispensing mechanism so that the first encapsulating 

material can be dispensed. Additionally, substrate 11 
generally is also heated to a higher temperature so that 
the first encapsulating material flows sufficiently to 
form dam-bar 18. Generally, the dispensing mechanism or 
15 syringe is heated to approximately forty to fifty degrees 
Celsius (40-50°C) , and substrate 11 generally is heated 
to approximately eighty to ninety\^egrees Celsius. 
C Thereafter, a second encapsulating material is 

dispensed within the cavity formed by dam-bar 18 to form 
an encapsulant 19 covering the components on substrate 
12. The thickness of encapsulant 19 is sufficient to 
cover and protect components such as component 26 formed 
on substrate 12. The second encapsulating material is a 
second viscosity that is sufficiently low so that the 
second encapsulating material flows to fill the cavity 
leaving no voids and surrounds the components and 
^attachment wires used to connect components to substrate 

II. The second viscosity is less than the 500,000 cps 
liigh viscosity of the first encapsulating material and 

30 typically is approximately 20,000 to 200,000 cps at 25°C. 
One example of a suitable material for the second 
encapsulating material is FP-4650 manufactured by Hysol- 
Dexter. Additionally, the second encapsulating material 
typically has the same chemical base as the first 
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encapsulating material so that the two materials bond at 
the interface to minimize separation and potential 
contamination. During dispensing, the second 
encapsulating material and substrate 11 are heated 
similarly to the heating used for dispensing the first 
encapsulating material . 

After dispensing, the first and second encapsulating 
material are heated to gel both encapsulating materials 
in order to control subsequent out gassing and warpage of 
substrate 11. Typically, both encapsulating materials 
are gelled for approximately one hour at one hundred ten 
degrees Celsius. Subsequently, dam-bar 18 and 
encapsu lant 19 are cured so t hat encapsulant 19 forms a 
continuou s encapsulating mate rial covering the underlying 
c omponents. Typically the curing is performed at a 
temperature of approximately 165°C for a time of up to 
two hours. After curing, each individual package site is 
singulated into a singulated package by using space 17 
for sawing completely through encapsulant 19 and 
substrate 12. For example, a ceramic saw is used to saw 
through encapsulant 19 and substrate 11 when substrate 12 
is ceramic material. Other singulation techniques could 
be utilized including laser cutting through encapsulant 
19 and substrate 11. 

The area covered by encapsulant 19 should be larger 
than the meniscus formed by the second encapsulating 
material so that the top surface of encapsulant 19 
remains substantially planar. For example, the top 
surface should have a deviation of less than plus or 
minus 0.13 millimeters across the surface of encapsulant 
19. As shown in FIG. 2, the plurality of package sites 
are formed in an 4X4 array but could also be formed in 
other arrays. An array that is sixty by sixty 
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millimeters provides a sufficient area to provide the 
desired planarity. 

It should be noted that other encapsulating 
\. V" techniques could be utilized to cover the plurality of 

5 package sites with an encapsulating material in order to 
encapsulate package 10 . For ex ample, dam-bar 18 could be 
a pr emanuf actured frame app lied to area 12 ^ and 
overmolding or other techniques could be used for the 
encapsulating. Thereafter each package site can be 
10 singulated as described hereinbefore, 

FIG. 3 illustrates a cross-sectional view of a 
singulated package formed from a package site such as 
package site 13 shown in FIG. 1 and FIG. 2. 

By now it should be appreciated that there has been 
15 provided a novel semiconductor package and method 

therefor. Forming a plurality of package sites on a ~ 
substrate and using one dam-bar around the entire 
periphery surrounding the plurality of package sites, 
facilitates forming a substantially planar surface on the 
20 encapsulant. Forming a substantially planar surface 

allows each singulated package to have a substantially 
planar surface and facilitates utilization with automated 
pick and place equipment, and also facilitates clear 
marking of each singulated package. Forming the 
25 plurality of packages sites adjacent to each other and 
covering the plurality of package sites with one 
continuous encapsulant minimizes space required to 
singulate the package sites and maximizes the number of 
package sites on a substrate thereby providing the 
3 0 smallest package outline and lowering package costs. 



